Pulsus paradoxus has long been recognized and was defined by Gauchat and Katz (I924) as a 'rhythmical pulse which diminishes perceptibly in amplitude or is totally obliterated during inspiration in all palpable arteries. ' At the same time they described two groups of cases in which pulsus paradoxus occurred, those with enhanced intrathoracic pressure variation and those with cardiac tamponade. These authors also believed (Katz and Gauchat, I924) (Mills and Shillingford, I967) has enabled us to study in detail the instantaneous pressure flow relation in a case of cardiac tamponade.
Methods
A 24-year-old man, three years before the present investigation at the National Institutes of Health, Bethesda, had developed massive mediastinal adenopathy. Biopsy of a cervical lymph node had confirmed the diagnosis of Hodgkin's disease. He was subsequently treated with radiotherapy to the chest and neck. He became asymptomatic with complete regression of all palpable adenopathy. Six months before admission the cardiothoracic ratio slowly increased and there was a change in the heart contour to a globular shape. Two weeks before admission he developed dyspnoea and orthopnoea. There was pulsus paradoxus. A chest x-ray showed a greatly enlarged globular cardiac outline and a right pleural effusion. During cardiac catheterization i8oo ml. of sero-sanguineous pericardial fluid was removed, with subjective relief and return of vascular and intracardiac pressures to normal limits. Subsequently there was reaccumulation of the pericardial effusion and he later underwent pericardectomy. Since then his condition has been good and he has been free from cardiovascular and respiratory symptoms. -ise.c-f
group.bmj.com on June 20, 2017 -Published by http://heart.bmj.com/ Downloaded from pressure. During systole there is a sudden fall in intrapericardial pressure. This fall is similar in magnitude when the brachial arterial pulse pressure is large or small, suggesting that the volume of blood ejected by the heart in the early part of systole is constant throughout the respiratory cycle, with ejection from the left ventricle smallest when that from the right ventricle is largest. After removal of i8oo ml. pericardial fluid the mean intrapericardial pressure fell from its original value of i8 mm. Hg to -2 mm. Hg.
Discussion
In the normal human subject arterial systolic pressure falls slightly during inspiration. That the act of inspiration is not itself directly responsible for this fall is suggested by the fact that at slow rates of respiration the fall occurs during expiration (Dornhorst, Howard, and Leathart, I952b). Experimental work in animals has shown (Hoffman et at., I965; Charlier, I968) that the larger right ventricular stroke volumes produced during inspiration are delayed in transit through the pulmonary bed, arriving at the left side of the heart two to three beats later; and similar conclusions were reached by Goldblatt et al. (i963) , who studied the effects of respiration on right and left ventricular size in human subjects.
On physical grounds a similar delay in the transit of blood across the lungs must occur in pulsus paradoxus, but it appears that delay is not the dominant mechanism for the respiratory variations of the pulse then observed. (Golinko, Kaplan, and Rudolph, I963) . It is likely that this is to some extent true, but Shabetai et al. (i965) showed that in apnoeic animals a sudden increase of venous return to the right atrium was immediately followed by a decrease in aortic pressure. This important experimental finding argues against the hypothesis of Guntheroth et al. (i967) , who attributed variation in right ventricular stroke volume largely to transit delay through the pulmonary bed. However, it supports the theory that competition between the ventricles for space within the distended pericardial sac is more important than pulmonary venous pooling as a mechanism for the production of pulsus paradoxus.
